Partial English Translation of KR-A 2001-0105484 

[ Summary] 

a. A field to which the invention defined by the claims 
belongs: A liquid crystal display apparatus having a "V"- 
shaped column spacer for performing a function of 
maintaining a uniform cell gap. 

b. Technical problems to be solved by the invention: Since 
a conventional column spacer has a square shape, a light 
leakage due to a rubbing defect occurs in the vicinity of 
the above-mentioned spacer in the liquid crystal display 
apparatus so that a reduction of contrast is caused. In 
this case, a print defect of an alignment film around the 
spacer attributable to an application of a spacer having a 
relatively higher step may cause the light leakage due to 

a twisting of upper and lower plates at a time of cohesion 
Moreover, injection speed of the liquid crystal becomes 
slow because the above-mentioned spacer impedes the liquid 
crystal flow at a time of injecting the liquid crystal. 

c. Summary of solution by the invention: In the invention, 
by designing the column spacer into the "V" shape, a tilt 
angle is introduced in the rubbing direction, and by 
positioning a sharp portion of the above-mentioned spacer 
in a direction of the liquid crystal injection, the 
rubbing defect is solved so that the injection speed of 
the liquid crystal is enhanced. 
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i 1* 11444 4=2 H4 afl3:*^-fi- £44 

£ 2fe <y44-2.iL 444^ ^vovai ojj^^ojHV^^. E ^ 

S. 34 ^^IW 444 oj-^ofl cfl$ ^.f. £Al*V ZlEflS. 

£ 4^ < y434 4^ X4444 fc^-fr £4?J 

£ 5tt #£1) 7l*fl M°Ht *fl44 £4444 ^4-1: ^44 £-4. 

£ 64 «■ 4^°!] 4€" " V" 4 7]f-*g iHflo^* Af-g-^> ofl^ 3.4444 7l|444 3 j4-§- £44 £"3. 

£7* & 4 l S°il 4# - v" 4*J 44<g i*M<H* 4-8-4 ^3 X444°ti ^44^ 4'3-i- £44 £4. 

< £44 ^iL^-g-°fl tfl«- 4s4 >a^> 

150 : " V" 4 *§44 ^144 100 : ^4 «- oflE ^^7]^- 

200 : cj)^=7)# 

4^4 44 

aj^o] 4 4 4 €44 

4 444 <ai;§a4444 5*02:*^ofl 44 4 .2..S.4. 4 ^lsMl^- 44 4^*314 n1)44 an af}- ^ ofl 5>J44, afl^ 
°fl 444 ^44fe 44 4 a 4*H 4 4 4 4 ^SltfSM 44 344. 

«a«V^ o^lAl^lfe «VoV E^x)^Ei7> Sfl^ 7l«°] 444, ^4=147} °] ifl ^ 44-2-Sl ^444, 44 4 

jfi-aq- 4°Wte efl^o] 44^4. 

44 <2>43.444<>I]4 ^(Cell)£) 444 ^444 ^ f-4-fe 44-&L4 444 44. 

-r D II4 44 a ^#4 4-44 D>^.s.fc 4 ufl^ei goq^. -§- ^^su 4€- 44 4°il-cr 

^44 4 444 4-S- qlfj}^ «H<g4 a o v 7 | ^0)0} ^v^ofl q^-g- ^<$a)?)3L ^4^# 444 

4. ^ BlJi 44 444 444 44°H 44 £444 44 44 4444 ^4. . 

£4. 44 IS) # -f-444 4 44(44:44, ^-§-44Hl 47>4fe 44.2-5. 444:2, 4 4 4 (Shutter) JL 
4°H 4*11 44/444 3L444 44. 

44 1 ^■^•fr 44 S«"liEl(Thiii film transistor ; TFT) *3°14 ^ ^^(Color filter -HI «l«fl 

€=a(Cell gap) € 5U(Cell cutting)*^ -§-^-S. BTfl 4* ^ Sa4. 

44. SM ^^4 °-J|^S^1444 ^44 4^44 ^^44 4-S-4 44 

£ l-ft ^4^-2.5. a}-8-4fe ^4 ^3]- ^^.§- £.aj^. ifssM], st i ^^HUife 44 44* ^444. 44 
44°l]-=r ^4*J ±4s 4^7)14 44 S^4^4(TFT)7> ufl«g44 Sis, 44 TFT4 < atu<a cfl-§-47ll 4^^144 
^444 44. 
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st2 ^an^ ^7) HH^^-a- #?ii°i4. 

■#7) u)]«jnv jg^j °. av^s) ^avn}. 5 ^ (Rubbing) ^-§- 5^*Vu}. a o v 7 i a*.*} «vni-o. ^ ufl^evole} 

tfsi &<U& ^v\}3. ^-^s\o]o\ t\ji. atr 5 < a«W 0 > $4. 

A o v 7l b-)^ «W1 ±7l afl%v Uo >^ ^s}^ ^^0.5.. ^71 ufl^s] ei«<H o^fi ti|^s1 ^-f-o] 

• 7>^-*>ja.. #<SH* t|^#iHM( Display )^-§- £"7fl 

«y«V2j o_3. ml -a-7)^si -8-7i«8^'ai-o| ^3. alo)jj &t}. 

711 €4. 

st3 #7)1^ H 3f|%!(seal pattern)* <?]^4^r 44-£4. 

tij^ -toflA^ ^ Bfna-fr ^°J* fl« ^^*>i, Yti* « 0 V *14^ ^ 7>^1 7l*jj~§- $"4. 

^7) *J I^Ss}-^ ^*1# «a^*>7fl #*Rf ^m^S. ^^A]7lfe ^JUM. tlifl'flol ^rfr* Si 

4- 

st4 ^-Tjl^ ififloH (Spacer)* ^-fr 44\54. 

^3 €^ ^2:^-^<Hl^ 4#4°l2l 3* -R-*]S r 7] °J^tl- 371 Si iSs^<>H7> 

# £44*t ^5L1j4 ^aflolA^oV^. AV^rg^ £ a} AVi^ 0.5. ^ «~ oic}. 

SEtr. -a-Sfe ^^7l# ol^-SV^. 34 AV^^s). 71^151 tfej-g. <>l-8-«rfe *fl 3 <+i*l J2.3. 4^31. 3 

4tr 5>i -i^l^fe Afl^ av^^oi fe v o] Af-g^cf. 

Aj-7] AVi ^.^o] #14^, ;§ei s| E-) 7l^O] Aj.^.4 «VoV e^*)^ ufl <g 71^°] O.S 

S4(st5). 

Aj-^2). *>^.si ^H'i^- ^ 7l#2} ^TllAl ^<H7.]fe o>^l( Margin )«H1 slefl ^^£1^01, Ji* ^ p mfi] ^^£7f £. 

T 1 ^^. ^ 7l*Sl ^ i^igfl* 9}^^, ^]ol Aflo^ L+^Tfl s]<H -SSI ^A] ^* 7ltfl*i ^ 

St6 ^-^lfe ^71 Stl ifl^l St5 ^TflollA-1 711^-^ o}j^ -t^- ^fl ^^«lfe *3°ltk 

o-S. €fr cH^ -S-sl7l^Vo)] z.\^9\ <*7& -a-fr <§^^V ^, sVu)-^ ojj^ -g-el*Hr *=8-S- ?S ^1 

711 Slfecfl. o] ^^ol ^ ^c_> ?-^olcl-. 

±71 e3j^S^=S-*l2l ^lS^^oil^fe ^-Alofl o^e^ Uofl ofl^^- ^o J? v ^ Ta-fls ^I*JSf^O-4. 
€ 3L717} *7V*o( 4^ ^fl US. %^ ^. ^ < a*V^ « c h , g-i- Stt4. 

1 -S-el7l* Jitf ^£7> ^--fr nfolo).s.c 7ll^Sl o.s 71* S^ofl ^Srfe i3B}ol«(Sc 

ribe) 7l-«( ^^s>fe ^.2flolH(Break) °1^<>1^14. 

st 7 A €5. -i°)l t^*}^ ^Tfloli^. 

rgsft oj>^ ^o. cm2S] ^^ofl ^ u m S\ nj.^ ols^V ^3,2) m jL2f^l O.S. 

•s-«a o.s. « iflpisi «b-^*>* °i-§-^ si? ^«asi<>i n^- ^ai "i^-^c>. 
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#7)4 £4 o|.g-t_> ^^-8: 1 ^°H4 4# 7j aRV# J8.5f7l a|»o| a^a^ si 2j 

£. 2tt <y«].^ 1H1 6«^^. ^ojgj.- ^£ £A ]^ £ ^ol4. 

%H£aJ o.S ^(2H1 ^=8* ^°J44 H)(2)°1 #4^ Xlfe *! : §-#4(6)4 o -^(10)°l -8-7l(8)7> 

^JSL*}4. 

^4 #7| *1 ; §-#4(6H4 #7] Hl(2) ifl-¥4| €^H4fe ^TRlcf. 

O] aj. ^-7] oJj^dO) ^°1 *7l«S-frol ^(2H ^°J5|<H A l7j°l *14°H 44, o|f 7 )2] gtf*H 7li# 

43 *tf°l 1H8tf t 5U4. 44*i 0 -*13 oMItb *7l*** *1447l ^sfl #ai# ^i^i m 0 v^ish ^ 

3U0) vflou #7fls}^- 7]5.# *B44fe €.2-44. . 

#71°} ^3. 43* 1S(2)S1 ^fe 43°fl4 S.'S (Loading) *M *f|«*I-7)£. *Vu>. 

^3* ^«a«}7l -if- ^ mTorr ^£4 *l*H7> ^HS^. 

5&th *3 A l4-§r ^ A )-7l7) 4l*fl <y-^* >S3M-7m 3^ £34 €(2)S] ^ 4£°l /.Jz| ^ ol 

a|3 ^°J-& ^3 H5floKtray)«Hl i&fl 18* ^afe 3^ (dipping) « 0 v ^°l *HiHH*l^. ^34 4xU]7> &7] nfl^-ofl 
^^(4 )<?}-§- ^3U0Wl 3**1 rife El *l (touch) #^°l £°j£lJl $14. °l*HMte 3*1 #4 °H ^^^4. 

#7l *!¥#Al(6)<* 4«fl #7) U(2) ifl*l °»3(10)°)l €^l)4fe ^7]# ^S^. #7l <ffl(2)4 ^3 

(4)* #71 tij=8(io)°i 4?J -8-71(8)0)1 U-e4. 

4 "fl. #71 <*3(io)4 a o v 7 ) ^ (2 ) ^^.^ <y-a^^ ^0.0^ 27Hfe ^#ofl 31*1) #71 <>Jj3(l 

0)Ol ^71 fl(2) Ifl^-S ^ 0 dSla. °1^ Aj-71 ^3*1(6) tH^-ofl ^"71 ^( 2 ) ifl^-SJ. Aj-7] ^1^-^^] 

(6) ifl-^-Sl 0 d-^*Hl 21*11 #7) aS^(10)-8r ^(2) lfl-9-S. f^l-ol 7>^Ai ^ojol S) ^ ^ o] Cf. 

£ 3* 3!^#*l(6)2l Al^Vofl 14s. £A1^V ZLEflH.S.Ai, A -^^-a- #71 ?!3-#*l(6)°lM Alftol 

^^^•aol H(2)-fr ^"3^(4)3. ^<a€ ^^°1 ^siq-^^l s|o>^fe ^ASfcl-. ji^. cli 

^H(dispensor)-! f)-§-sH ^ Sj-^r^l ■& ^, ^-Jl* ^fslc^ ^ ^ 0 d^?-(4)» ^-g-^-cf. 



##^ 44 £°1 f'EflSl ^3 * ^21 7l^r Aj-ol^ 7j).g. 5«J*»|1 -°-447l isfloHl-ol 

»l-§-5U 5U4. ^ a d ^s11°1 a; I1-S- ^^^^S n)Afl*V «{J^ a]^^ «)c (bead) = ^ a).ol^(fiber)l-olol, ojj 
3 #^121 ails A] fi^oj Aj-ofl #3.( S prinkle)€4. °H» i^loM1»S.^ a|^tt #i4-b Si* 

^3 S^]#*l ^13: a o Vi a«-, ##*1 ?i^4°i, Cfl^-^-Sl Ell Si 33 fl* ^^OlAil-S-A^ Hl^^ £ ^ 

444*ol °1 -8-514 5*4. 



S. 4^ n?i ^dls] SAl^l-i-sl 3 an* £Al«Kn. Si4. °1 "^^ S^l#*lfe. 44 S?!4^El(TFT)(20)l- 
4±i £^-(21)t-°l 7l*(19)(4*K °^El^- 71^-ole)- cfl«g: ^i^-(22)»e>l 7l*(18)(4 

*>. 7l^ol2f fl-)^ je^*>^, Aj-7) 7l?M-^- cH^*H afl4€4. tH$ ^14(18)4 ^e)« "llSSj^ 7)^(19) a> 
°H1 ^^#(26)ol MB*1^4. ^ElM. °HS^i 71^(19) ^ cfl^= 7]^-(i8)sl S^l- Aj-ofl^. zfzj- om^ bH^4*(23 
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^ 24)ol <**%-(26)°)} $^«c}-. dl«Er 7)*(18)*} "HB^ 7]*(19) ^Hfe * 



#7] tilH-i- £^ ^2)|olA-1l.^. ol-g-*)-^ °3j3g o})s. s.tg, ^6-67135i ^.SL°il 



o] ^"11 7flAl^ 7l#^-, a|£ sfl&I^S 7)-f-*§ ^3)lol^1 (column spacer)!-* ^^>(transcribe)*rfe 5J* i^tH}. 

21 B o' (rubbing) ^e)# sfji; ^E]a. nflesji 7l*£. tfl^= 71*5. o}^ 7 l*2l i^s) ^.am ^t]s. o]+o]£ 7} 

i*M<H*# ^Ajs>Jl; ol i^ol^l-^. cflig 7l*S| Hlfl-±.-?-*(<4|» TlMS/ti^ cflolEi Aj Sfts) 

Ofl #A>*}jl; o«El H. nfiE^A 7 1 * ^ ^Sfl O] A) »0) ^A}* Xfltg: 7l *-§- Cfl <§=S}0^ «1)^*1-J1; ^7) ?1 ** A\o}2) 7_V^ 

* t^S **J*W o-n^^ ?j-g- 



^3)]olAii-s.Ai U1H-& EEfe *<>1b^-& A>2*Vfe 3* S«-*Rr IJ-U* ***W*. i*<>H*a| ^57>**1 

5*1, 71-f-tg i3l)olA-ll-^. *UJ.*|.fc. i^-SRr ^^Mfc, 1~§^* ^ar°J^H ^5 ^ 7l*S} ^ 

atf-g-°fl ^3*1 *j*loq iifloHH «^«rfe ?H ^£§}c>. 



-^'dlu, 2| 51-^21 37l7f lOOu m x lOOu m <>1*V7> SjS-S- ^H-ofl tfl*H nfl o. oi^-ftv 7^0] i^sai}. 

% v €-^l7> sisic}. i^oiAii-^E^ ^ 7^s>7l fl*H i»IM-*lS* Itsm U-^ 0 ! 

s]5irf. aem, 01 « 0 v^^., ij(oHfs^ z\ <aw$o_g.4\ l-^#si -g-fr<Hl 7i<ys:ffe ^-*)s| Aisii * S ai s. 



tr B J. A o v 7l aflE^^ 7]f-% -g^-g- -^^1©}^ ig-^^/i t?!*H, cil^ 7l*(18) Sfe e»El a nfl 

7)*(19)S1 afl^ov ^ofl ^sflolAil- AV^Aj-oJI 2]$} *$^n±r W$o] 



^e1«4. ^-71 74^1 ^avo)] si*}. 7 |jg.^ -tifloi^ ^Aj ^^.e. £ Ai«Vai oj^ E 5011 £Ai^v uvsq- £<>i 7]-f-^ ^^0^-) 
(25')fe ^^^iAS- a>zv^ ^Aj-o.^ o.^ A 0 v 7 l 7l-f« ^2flolAi(25 , )A> ^Ajsi^ cfl%i=7l*(l8) SEfe ^Ela. 

"iS^ii 7l*(l9)# Bl« 0 i^e) %v n)i A iB iioi7.-i(25 , )sl 7 |-^-7>el^-ojl^ s-!^*^ 0 ! * 18*^1 S)^. a1»9#*€ 

a o V % l 4 a o V 7 | ^3)]o|Ai(25 , )Sl <a ^Ol ^^1^5. UH^]5171 n)l§-oll ^°J^i7> ^ ^ «] <ge>}*]i=. g-Afl ^ ^- ojj, oj C > 



^#tr *afl^ -fr «B^*>7l ^- ^-^oiia^ 71-1-jg >rJrllolAi (column spacer)!- ^ v fe ^ S^^^ofl Si^A^, ^ 
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A 1S °>^a.^ *^r-§- f-n tfa^ *]] j 2 7l**; 1, 2 7j* A>ols) " V" 4 

$-£.2.3. ^-71 all 1. 2 71* ^ * 7]*2} sflidsM u fl*l€ ^7flS] iif)lol^S+; ^"71 7fl l, 2 71* 

31 A r o)ofl $l*]* r fe ^^3}; ^71 7fl 1, 2 7l*2f -tf 7 ] oHjg A\o]6\] Ufl ^aV^t-g- 7 >^1 T-fl i, 2 «H<5K v -§- 

3 afl^**}. 



uV^zjSfTll #7| ^HAi^r ^7l *fl 1, 2 7]*S] *V^oU 41^1sl-^ 5!* f^32S. 
uf^-^lsM) #7l ^3)1°1^^- o>3leflolE( acry iates) 7fl^°] 3-§- ^^o. s *Vc}. 



£*, £ iWM-b «(*«l-Ol fl^Sljl, ^^7} Z£2\& 7.]} 1 7)*2} 2 7]** *7})54; ^7) 

7fl 1, 2 71* ^ $ 7l*S) afl^BVo,) -f^j-l-zj-g: ^S r :n, tfi^ ^oj^a&o.s. ^^S^. - V " 7.} %^2] + 

2\]o}^M. aflE^s}.^ cj-Tll^; '$7\ *f «H tB M- E^d^ *7)li4; W *^-\o] ^ «J ^ afl l, 2 7l*g- ^-^rfe 



°l*r. 3-^3 §2*}°^ * -g*Hl« ^»g*c*. 

£6f ^ ^-^ofl t4# SA]^lsj a| 7 j^. ^]s>^. 7l-§-*§ ^2Ho)A^( column spacer ; 150)^ £a!&V£ 
** " V" * r ^^-i" #)*Hr 71-f-^ i3l)°H(l50)*r ^El a. »m?JA 7l*(100) cfl*& 7)^(2 

00)ofl 3.^ *§*3 7}±s-*\Z-}. 

al^^ ^el^-(amorphoussilicon) ^ H:<«*li&)(a-Si:H)l-§- i^Rr SAl* 0 V;*] 7r -g- t^-i- ^ig-5 r 

zielJi, £ ^-^^ ho^^e^c i-11d>ej(TN) a^^ 1 ?} ol-He}-, 2.=- 1A1 s.^(o)ll- 1-^, °l-SEflo} ^4l%i^(inplane 
switching ; IPS), ZL&t-} ^-t}-^ (polymer dispersed type ; PD), ^-fr^ ^ ^ ^ (ferroelectricliquid crystal t 
ype ; FLC))^ oJj^ i^l^lofl aj-g-s) ^ oicf. 

^ ^-^Sl S. 6*) i^l*}. u r <4 £01 ^7] 71-f-^ ^BllolA^(i50)7r e-|a o i ^to]) cfls}^ 7li-<H7^A-l 
^€4^ f^ell^l X-112V+ 5>fe ^3flolAio)lAi « s vxg^ - 54^ 2^*^=* sliS)-^ ^ Sl^ 

^. ^^<Hl 7lf-^ ^2llolA-1(150)-^ 71^- ^ " V" 4 ^Aj-* o) ^2flolAi<i) 3)^^ 

Ol-€- " V" A> ^Aj-o) >13]]0|A-1(150)^ olj^S] -S-^-5>7ll Hll^lSlS.5., °Jj ^ ^°joll ol 

^oiA) ojj^oj ■& #Uo V % Vo|) tfl*H a o V ^*f^ iSHo|AlS| ^j^-S-o] olnlS r7 l B))-g-o)l f^sfl uils.v+ SgAj.fi] ^3)] 

ol^sf «1 a*H a^ ssj^si ^<y^ i7r - 7r g}^ ^1^0] 51 cf. 
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44. 4 u a Vt S°H 4# " V" 4 34"b 7|-f-^ i2ll©14(150)fe <^£L ^fl^^ 71^(100) ife cfl«8 : '7l51-(2 

OOH a^- 4^44. 44 &4<3^ ^. 7HtMMM 711*1 3 i-aj nilE5M^<g<*°il $<3sh. *n?JjLfe °H» # 
4. <>>H^2flolS(acrylates), 44 ©l^S^ i-?-, 211*^4, ^44 t*1 4-§-44, o]-3i^|I 
# 4-8-44. 

£4. 44 4 4 t g°11 4* 7)f-« i 3)1 ©1*1(150) Si ^ iJE°>iSSl Bfi^i* 3^4 ^314©~sL4 *r 4°-4 

SMi«3- I7fl U14 4^r7fl7V ^ &4. 

a) 7 ]*i, ^Vtgo)! 4^ " V" 4<S 71-f-^ i3)l©14fe ^«V^©J °J>^ $\ ^ ^ °11 444 4?1 «11 

igrev ^.o)l ^71 4344°1^» sflE^sH 4444 s&7\ ±.*\)o\*\2\ ^ofl A o v 7 j tifl%t°V.§- E^^s}. 

4*4 4 U^l 4-E " V" ^ *§4-§- 4^ 71-1-^ ^M^o} ^^--g- cf-§-*f £4. 

^ ^ofi 4# oij^ S444fe, * 4sl 7)# A}oM B(l^l^ ^#4 4?) *V 7|# Al-OlS] 7_V^^- AlH4fe " 

V 4* 71-^^ ^3)H^t-§. i^VcK A o > 7 ) 7 | = ^ i3|l©14^ # 7 | 7)j g. ^ 443 713LV 4©l£l Tjl 

<3 #oll «H444. 4 4^1 4€" «!3 £4444 ^IFilol^-g.^- 7l-f^c>l7l m-g-ofl i3f)lolA^2l s^oj ^V7] 

7 1 ^- 1 . 2 }. ^^Vc*. 

^, iBHolA^o) 71^-1- sl- 3#44 434 714*4 *-&°)14 *j ^t}^ ^eflfi) ^©14 (spherical spacer)!- 
s] 4 34 tf]ni4©3 34. 44*1. ^1 ©14 1-4 ^7j^- oy^^ji ^^VtI) 4©14 ^ si.* ofq^, 

71*1-4 isfM4-i- ?_>oj ^-g-i-ofl cflev -g.^ 3^3. *i#t!-4. 44*1, 4 44°H 4 = 4 444 ^ ^344 
444 °->!4 3£*14*1» ^ S14. 

^. >|}-^ofl l^e^, <g: 7l*£l ^-fr -fM*Hr 71^^ ^BflolA^l- " V" 4 ^©1^, &1 «B e o V ^4 ai =3 si tt 0 v ^°ll 44 

#°J =r 5iJl, °-!!^2l *«-»oHHl cflsH ^ v 7l " V" 4^ ^*ll©Hsl aH^ 7 f -g-^*V $7) «H*©fl 

4' gel Jl4 

44 £©) ^- ^ Vt g°ll 4-1- " V" 4^ 71^^ ^211 o]a] (column spacer)* 4^ i4^ v ^lfe 4-§-4 4* ^ 
^©1 Si 4. 

g- u s v ^°ll 4^ 71-^-^ isfloiA^ ^efl uiis^ «*j-4 i^oi^icf ^-Til 4^14^4£ -S-'atl 4^^- 
^ 5U^ 43©1 5U4. 

l-'fl. ^■ t §4 ^^1 ©1 4 -c: 4^3©1 4^11^ ©-S. 7i^ 7]^^ i:J?)l°14 cflul 4°as. i3)l©14 ^^£l 4 W J 1-^5. 
44 °J^©1 ^±sl°s ^-4 44 *4 4*1 4^44 . 

^- 4^ 0 H 4# " V" 4^ ^5l|©14sl «H4^ Hl«j« e v^j:oi] cfle}-^ ^^sj 4-§- ^-ji cH^*d ©.s. ufl^si?) nii^-oi) 

4 4€" " V" 4<§ i^olAi^. oH3go^ -OjaV^ofl ctlsH -3-^-4711 Hfl^lSl°5., oil 7^ ^oj A | oW^^SO^ 

4sfl# 21^44-71 nfi^^l ^°J^i7f #©l^-& 4=gol 44. 

«57) ^r4 744 



1. 



? 711-^*1 s.2001 -0105484 

*fl 1,2 71^-4; 

#71 7fl 1, 2 71^- A).ol2l ?K?-§- " V" #7) 7fl 1. 2 71^- ^ ^^5. 7)#S) ^-o!) 

#71 zfl 1, 2 7l#Sl A>oHl ;H*l*l-fe 

#71 z)] 1,2 7l^-Ji> #7] AfoHl zv afl^tiv^ 7 }^i 4 j_ 2 ull^ev 

^T 1 * 3. 

1^1 5*°H. 

#71 isflol^ ^^eflolSCacrylates) 7fl^o] s.X\Qx). 
4. 

1°)1 sa°H. 

#71 i2l)0lA^ - V" X> ^#21 Jg^Ol ^71 ojjjg oP^g i^l^l. 

^T 1 * 5. 

n 5U°h. 

#7l « V" A <§#S1 ^^Hfe ^71 ^ 1.2 HH%>eV2l HU^oH^l 3#-f. C>1 -f-^ 6fl^ £Al* 0 V*l. 

all^l^o) Z|2| ^AjslJl, ojj^g ^oj^7> ^2]^) Afl 1 71^-4 Afl 2 71^ ^«l5l"b #7)13; 

#71 ^ i, 2 7l$f 7lt>sl 49«H -fr*!*^ **HKa. #71 «|$ ^"Ut^-sls. ^uoi *£i}5m " V" 4 $# 
a; iai]o]/.i# diie^*}^- 

#71 4 Hll eWHr ^S).; 

#71 «ntoVo| ^aj^j 7fl j 2 7l#-§- tfaj-SJ-fe 

#7) 4 1. 2 71^- AJ-OH A o V 7 | OJjjg^Oj^^ o«^^. ^O^i. £2)1 

♦ <S»:*j aAl#7.1 Tfl^Uj-'g. 
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■^*o V 7. 

^•71 3l| «1 *1 ^ <>}31 efl o) e 7)1 *3 o] o« 3 a A] *V A] i «g . 

St 1 * 8. 
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